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Extension Associate 
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Iowa State University 
Introduction 
Recent state and national surveys have examined both 
groundwater and surface water quality. These studies have 
identified the contaminants that are most common, and where they 
are most likely to occur. This type of background information is 
critical so that management practices can be modified to protect 
groundwater and surface water from agricultural chemicals, and to 
better identify areas that are most vulnerable to contamination. 
Well Water surveys 
Iowa state-Wide Rural Well-Water survey (SWRL) 
In 1987, the Iowa Groundwater Protection Act required that 
private drinking water supplies be tested for environmental 
contaminants. As part of the Iowa State-Wide Rural Well-Water 
Survey, 686 wells were sampled between April, 1988 and June, 1989 
(Hallberg and Kross, 1990). Water samples were analyzed for 
coliform bacteria, nitrates, 27 commonly used pesticides and 
selected pesticide metabolites. The preliminary results were 
released in February, 1990, and the final report is expected to 
be released within a year. 
The survey found that 44.6 percent of the wells contained 
coliform bacteria and that 18.3 percent of the wells had nitrate 
concentrations above the recommended health advisory level of 10 
ppm nitrate-nitrogen. One or more pesticides were found in 13.6 
percent of the wells, but only 1.2 percent of the wells exceeded 
pesticide health advisory levels. As shown in table 1, wells 
less than 50 feet deep were more likely to be contaminated with 
coliform bacteria or nitrates than deeper wells. 
Table 2 summarizes pesticide detections from the SWRL study 
and lists lifetime health advisory levels. Atrazine, the most 
common pesticide detected, was found in 4.4 percent of the wells, 
while atrazine metabolites were found in 3.5 percent of the 
wells. No insecticides were found in the survey, but two 
metabolites of carbofuran (Furadan) were detected. A total of 
eight wells (i.2 percent of the wells sampled) exceeded pesticide 
lifetime health advisory levels: five with atrazine, two with 
a1ach1or, and one with trif1ura1in. Point-source contamination, 
due to either a spill near the well or a previous backsiphoning 
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incident, may have been responsible for two of the eight wells 
exceeding lifetime health advisory levels . This information 
should be included when the final SWRL report is released. 
It should be noted that the SWRL survey was conducted during 
two extremely dry years. The results may have been different if 
precipitation had been average or above normal during the course 
of the survey. 
National survey of Pesticides in Drinkinq water Wells (NPS) 
u.s. Environmental Protection Aqency 
The EPA sampled approximately 1300 community water systems 
wells and rural domestic wells between 1988 and 1990. Water 
samples were analyzed for 101 pesticides, 25 pesticide 
metabolites, and nitrates. "EPA designed the survey with two 
principle objectives: 1) to determine the frequency and 
concentration of the presence of pesticides and nitrates in 
drinking water wells nationally, and 2) to improve EPA's 
understanding of how the presence of pesticides and nitrate in 
drinking water is associated with patterns of pesticide use and 
the vulnerability of groundwater to contamination." As a result, 
a known proportion of wells sampled were from areas where 
pesticides were used more heavily and also from areas that were 
the most vulnerable to groundwater contamination. 
Summary results from the National Pesticide Survey are shown 
in Table 3. Although nitrates were detected in over half of all 
wells sampled, only 1.2 percent of the community wells and 2.4 
percent of the rural wells exceeded the maximum contaminant level 
of 10 ppm nitrate-nitrogen. Pesticides were detected in 10.4 
percent of the community wells and 4.2 percent of the rural 
wells. None of the samples of community water systems wells 
exceeded maximum contaminant levels (MCL) or health advisory 
levels (HAL). A total of five pesticides: alachlor, atrazine, 
DBCP, ethylene dibromide, and lindane were detected in rural 
domestic wells above their respective MCLs/HALs. Table 4. lists 
the 12 pesticides or pesticide metabolites that were found at 
detectable levels in community water system wells and rural 
domestic wells. 
National Alachlor Well water survey (NAWWS) 
Monsanto Aqricultural company 
A total of 1430 wells in 26 ·states were sampled from June, 
1988 to May, 1989. Water samples were analyzed for alachlor, 
metolachlor, atrazine, cyanazine, simazine, and also nitrates. 
The results of this Monsanto survey were similar to those of the 
EPA National Pesticide survey. Herbicides were detected in 
approximately 13% of the wells, but only 0.11% of the samples 
were above lifetime Heath Advisory Levels or proposed Maximum 
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Contaminant Levels. Nitrates were detected in 52.3% of the 
samples, with 4.9% of the wells containing nitrate-nitrogen above 
the 10 ppm MCL. 
surface Water surveys 
Surface water appears to be more vulnerable than groundwater 
to environmental contamination. The 1987 Iowa Public Water 
Supply Survey found that 63 percent of the public surface water 
systems had detectable levels of pesticides and that heath 
advisory levels had been exceeded in 14 percent of the surface 
water supplies. In contrast, pesticides were detected in eight 
percent of the well systems and only one percent of the wells 
exceeded health advisory levels (Iowa DNR, 1988). 
u.s. Geological Survey 
In 1989, the U.S. Geological Survey (Goolsby et al., 1990) 
sampled 150 stream sites in 10 midwestern states including: 
Illinois, Iowa, Indiana, Kansas, Minnesota, Missouri, Nebraska, 
Ohio, South Dakota, and Wisconsin. Streams were sampled three 
times: 1) Prior to herbicide application (March-April), 2) during 
the first storm runoff following herbicide application (May-
June), and 3) during harvest (October-November). Samples were 
analyzed for the presence of 11 herbicides (mainly triazines) and 
2 herbicide metabolites. 
Herbicides and metabolites detected during these sampling 
times are shown in table 5. Although several herbicides were 
detected prior to spring application (March-April), the 
concentrations measured were small. Only one sample containing 
simazine exceeded the lifetime health advisory level of 4 ppb. 
In this sample, point source contamination has been identified as 
a likely cause. 
In contrast, 98 percent of the samples collected during the 
first storm runoff following herbicide application (May-June) 
contained at least one herbicide. Atrazine concentrations 
exceeded lifetime health advisory levels in approximately 56 
percent of the samples. Lifetime health advisory levels were 
exceeded for alachlor in 35 percent of the samples, cyanazine in 
12 percent of the samples, and simazine in 4 percent of the 
samples. 
Samples collected during November-October contained 
substantially lower concentrations than those collected in May-
June. Only one sample, which contained atrazine, exceeded 
lifetime health advisory levels. 
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Table 1. Summary of SWRL Results 
All Wells 
Total coliform 44.6% 
bacteria 
% wells unsafe 
Nitrate-nitrogen 18.3% 
% wells > 10 ppm 
All pesticides 13.6% 
% wells with any 
pesticide detections 
Pesticide health 1. 2% 
advisory levels (HAL) 
% wells exceeding HAL 
Wells > 50 
feet deep 
36.3% 
12.8% 
11.9% 
Wells < 50 
feet deep 
71.5% 
35.1% 
17.9% 
Source: Iowa state-Wide Rural Well-Water Survey, Summary of 
State-Wide Results and Study Design, The University of Iowa and 
the Iowa Department of Natural Resources. 
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Table 2. SWRL Summary for Pesticide Detections 
Percent Pest~c~de or 
pesticide 
metabolite 
wells with Mean Detection 
detects concentration limits 
(% ) 
atrazine 4.4 
desethyl-atrazinea 3.5 
desisopropyl-atrazinea 3.4 
Total atrazine 8.0 
Sencor (metribuzin) 1.9 
Prowl (pendimethalin) 1.7 
Dual (metolachlor) 1.5 
Bladex (cyanazine) 1.2 
Lasso (alachlor) 1.2 
hydroxy-alachlora 0.4 
Tordon (picloram) 0.6 
2,4-D 0.6 
Dacthal (DCPA) 0.4 
Ramrod (propachlor) 0.4 
Treflan (trifluralin) 0.4 
Furadan (carbofuran) 0 
3-hydroxy-carbofurana 0.4 
3-keto-carbofurana 0.4 
(ppb) 
0.90 
0.54 
0.68 
1.14 
0.16 
0.19 
0.92 
0.30 
0.67 
0.91 
0.39 
0.20 
0.02 
0.11 
5.65 
0 
0.38 
0.03 
a Pesticide metabolites (breakdown products). 
(ppb) 
0.13 
0.01 
0.10 
N/A 
0.01 
0.02 
0.04 
0.12 
0.02 
0.10 
0.10 
0.10 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
Lifetime 
Health 
Advisory 
Level 
(ppb) 
3 
N/A 
N/A 
N/A 
200 
N/A 
100 
10 
0.4b 
N/A 
500 
70 
4000 
90 
2 
40 
N/A 
N/A 
b Proposed EPA Maximum Contaminant Level for alachlor is 2 ppb. 
Source: Iowa State-Wide Rural Well-Water survey, Summary of 
Results:Pesticide Detections, The University of Iowa and the 
Department of Natural Resources. 
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Table 3. summary of EPA's National Pesticide Survey 
Wells with detectable 
nitrates 
Wells > 10 ppm 
nitrate-nitrogen 
Wells with any pesticides 
detections 
Wells exceeding pesticide 
MCL/HAL* 
Community wells 
52.1 
1.2% 
10.4% 
0.0% 
Rural wells 
57.0 
2.4% 
4.2% 
0.6% 
* Maximum Contaminant Level (MCL) is the maximum permissible 
level of a contaminant that is delivered to any user of a public 
water system. Although the MCL is not legally applicable to 
rural domestic wells, it was used as a standard of quality for 
drinking water. Health Advisory Level (HAL) is the concentration 
of a contaminant in water that may be consumed over a person's 
lifetime without harmful effects. HALs are non-enforceable 
health-based guidelines that consider only non-cancer toxic 
effects. 
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Table 4. Pesticides detected in EPA's National Pesticide Survey 
Pest1.c1.de or 
Pesticide 
Metabolite 
OCPA acid metabolites 
Atrazine 
Simazine 
Prometon 
Hexachlorobenzene 
OBCP 
Oinoseb 
Ethylene dibromide 
Lindane 
Ethylene thiourea 
Bentazon 
Alachlor 
Community wells Rural wells 
--------------- % ---------------
6.4 2.5 
1.7 0.7 
1.1 0.2 
0.5 0.2 
0.5 NO 
0.4 0.4 
<0.1 NO 
NO 0.2 
NO 0.1 
NO 0.1 
NO 0.1 
NO <0.1 
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Table 5. Herbicide detections in midwestern streams. 
Herbicide or 
herbicide metabolite 
Percent samples with detects 
Alachlor 
Atrazine 
Desethyl-atrazine 
Desisopropyl-atrazine 
Cyanazine 
Metolachlor 
Metribuzin 
Propazine 
Prometon 
Simazine 
Source: u.s. Geological Survey 
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